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(54) Lift truck carriage with improved sideshifter 

(57) A lift truck sideshifting carriage has an upper 
transverse slide guide (1 8) with an upwardly-protruding 
first lip (32)forslidably supporting an upper transverse- 
ly-extending slide (40) of a sideshifting frame (17). The 
sideshifting frame (17) has a second upwardly-protrud- 
ing lip (44) for supporting the load-handling implement 
of the lift truck. The slide guide (18) has a transversely- 
extending reinforcing portion (38) which protrudes for- 
wardly from beneath a forwardly-facing surface (36) of 
the first lip (32), and extends throughout at least a major 
portion of the transverse length of the slide guide (18). 
A sideshifting motor (55). for moving the sideshifting 
frame (17) transversely with respect to the slide, is 
mounted to the slide guide (18) externally beneath the 
reinforcing portion (38) of the slide guide (18). The for- 
wardly-protruding reinforcing portion (38) of the slide 
guide (18) and the upwardly-protruding first lip (32) of 
the slide guide (18) are formed monolithically and ho- 
mogeneously as a single member. 
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Description 

[0001] The present invention relates to lift truck car- 
riages which selectively shift a load transversely while 
the load is supported by a load-handling implement such 
as a pair of forks or a clamp. More particularly, the 
present invention is directed to improvements to such 
carriages for reducing their susceptibility to structural 

r -» failure while compatibly maximizing operator visibility. 
[0002] Lift truck sideshifting carriages have primarily 
been produced in two different forms. One form is an 

• integral sideshifting carriage which has a built-in side- 
shifting structure and can mount a load-handling imple- 
ment only on the sideshifting structure. The other form 
is a nonintegral sideshifting carriage which has a side- 
shifting structure detachably mounted thereon, and can 
mount a load-handling implement either with or without 
the sideshifting structure. In both forms of sideshifting 
carriage, transversely-extending, vertically-spaced up- 
per and lower slide guides slidably support a sideshifting 
frame upon which the load and load-handling implement 
are supported in cantilevered fashion. The load is shift- 
ed transversely by a sideshifting motor, such as a hy- 
draulic piston and cylinder assembly, which slides the 
sideshifting frame transversely along the slide guides. 
The transversely-extending upper slide guide is subject- 
ed to high, fluctuating beam loading in a horizontal for- 
ward direction, to counteract the weight of the forwardly- 
cantilevered load. Such loading severely stresses the 
joints by which the slide guide is attached to a pair of 
transversely-spaced vertical side plates which movably 
engage the mast of the lift truck for lifting and lowering 
of the load, tending to cause fatigue failures at the joints. 
[0003] The stresses from such cantilevered loading 
are increased as the height of the upper slide guide rel- 
ative to the lower slide guide is decreased, because the 
vertical lever arm between the slide guides is de- 
creased. Nevertheless, it has been common design 
practice to minimize the height of the upper slide guide 
to increase operator forward visibility over the top of the 
sideshifting frame, even though this decreases the vis- 
ibility between the upper and lower slide guides because 
of the reduced space between them. These stress and 
visibility problems are particularly common in integral 
sideshifting carriages, where the sideshifting frame pro- 
trudes upwardly a significant distance above the upper 
slide guide to minimize forward protrusion of the side- 
shifting frame and thereby maximize the load-carrying 
capacity of counterbalanced lift trucks. The problems 
are further aggravated in integral sideshifting carriages 
by the common practice of enclosing a sideshifting mo- 
tor within the upper slide guide, thereby dictating the 
size and shape of the slide guide and making it difficult 
to optimize its strength and size. 

[0004] Accordingly, what is needed is an improved 
sideshifting carriage having an upper slide guide, side- 
shifting frame and sideshifting motor arranged so as to 
maximize strength and operator visibility compatibly. 



[0005] The present invention satisfies the foregoing 
need by providing a unique upper slide guide with an 
upwardly-protruding lip for slidably supporting the slide 
of a sideshifting frame, and a transversely-extending re- 

5 inforcing portion which protrudes forwardly from be- 
neath the forwardly-facing surface of the lip and extends 
throughout at least a major portion of the transverse 
length of the slide guide. A sideshifting motor engages 
the sideshifting frame so as to move the frame trans- 

10 versely with respect to the slide guide. 

[0006] According to one independent preferred as- 
pect of the invention, the sideshifting motor is preferably 
mounted beneath the reinforcing portion of the slide 
guide externally of the reinforcing portion. 

is [0007] According to another preferred independent 
aspect of the invention, the forwardly-protruding rein- 
forcing portion of the slide guide and the upwardly-pro- 
truding lip of the slide guide are formed monolithically 
and homogeneously as a single member. 

20 [0008] The foregoing and other objectives, features, 
and advantages of the invention will be more readily un- 
derstood upon consideration of the following detailed 
description, taken in conjunction with the accompanying 
drawings. 

25 

FIG. 1 is a front view of an exemplary preferred em- 
bodiment of a sideshifting carriage in accordance 
with the present invention. 

FIG. 2 is an enlarged, partially sectional side view 
30 taken along line 2-2 of FIG. 1 . 

[0009] A preferred integral sideshifting carriage in ac- 
cordance with the present invention is designated gen- 
erally as 1 0 in FIGS. 1 and 2. The carriage 1 0 comprises 

35 a pair of transversely-spaced, vertically-extending side 
plates 1 2 having vertically-spaced rollers 1 4 which mov- 
ably engage transversely-spaced mast sections 1 6 of a 
conventional forklift truck so that the side plates 1 2 can 
be moved vertically by the mast to raise and lower a load 

^0 (not shown). The load is supported by a conventional 
load-handling implement such as forks or a clamp (not 
shown) supported by a sideshifting frame 1 7 on the front 
of the sideshifting carriage 10. The load-handling imple- 
ment and load extend forwardly (to the left in FIG. 2) in 

43 cantilevered fashion from the sideshifting frame 1 7. 
[0010] An elongate upper slide guide 1 8 transversely 
interconnects the side plales 16 al respective joints 20, 
preferably by means of horizontal fillet welds such as 22 
and vertical fillet welds such as 24. The weld joints 20 

50 and the transverse beam structure of the upper slide 
guide 1 8 must resist the forces imposed on the sideshift- 
ing frame 1 7 by the forwardly cantilevered load. These 
forces principally comprise a large, horizontal, forward- 
ly-directed force 26 and a downward force 28, as shown 

55 in phantom in FIG. 2. A lower slide guide 30, which sim- 
ilarly interconnects the two side plates 12 at a location 
beneath the upper slide guide 18, resists a load-im- 
posed rearwardly-directed horizontal force 26' equal 
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and opposite to the upper horizontal force 26. 
[0011] The upper slide guide 18 has a transversely- 
extending, upwardly-protruding first lip 32 having a rear- 
wardly-facing lip surface 34 ; an upper lip surface 35. and 

* a forwardly-facing lip surface 36. Protruding forwardly 
from beneath the forwardly-facing lip surface 36 : and ex- 
tending throughout at least a major portion of the length 
of the slide guide 18, is a transversely-extending rein- 

* forcing portion 38. Preferably but not necessarily, the 
portion 38 is formed monolithically and homogeneously 
with the lip 32 as a single steel member which consti- 

"* tutes the upper slide guide 1 8. 

[0012] Theforwardly-protruding reinforcing portion 38 
provides the upper slide guide 18 with a significantly im- 
proved beam strength to resist the load-imposed forces 
26 and 28, particularly the forward horizontal force com- 
ponent 26 which tends to bend the slide guide 18 for- 
wardly. Such improvement in beam strength is produced 
without increasing the vertical dimension of the upper 
slide guide 18 ; thereby making it possible to maximize 
the height of the slide guide 1 8 ; and thereby the vertical 
spacing and lever arm between the upper and lower 
slide guides, to minimize the magnitude of the horizontal 
force component 26 without thereby adversely affecting 
operator forward visibility over the top of the slide guide 
18. The maximized vertical spacing between the upper 
and lower slide guides also optimizes the visibility be- 
tween them. At the same time, the improved horizontal 
beam strength of the upper slide guide 18, and the re- 
sultant ability to maximize the height of the slide guide 
1 8, reduce the load-imposed stresses at the joints 20 
where the slide guide 1 8 is supported by the side plates 
12, thus reducing the likelihood of fatigue failure at the 
joints 20. 

[0013] The sideshifting frame 17 has at least one 
transversely-extending upper slide 40 which is slidably 
supported, through a slide bearing 42, by the upper sur- 
face 35 and rearward ly-facing surface 34 of the lip 32 to 
counteract the load forces 28 and 26, respectively. The 
upper slide 40 includes a transversely-extending, up- 
wardly-protruding second lip 44 which supports conven- 
tional mating upper hooks (not shown) on the load-han- 
dling implement of the lift truck. The sideshifting frame 
17 also includes a pair of transversely-spaced end 
plates 46 which depend vertically from the ends of the 
upper slide 40, and a transversely-extending lower slide 
48 which interconnects the end plates 46 and slidably 
engages the lower slide guide 30 via slide bearings 50. 
The lower slide 48 is detachably retained in slidable 
abutment with the lower slide guide 30 by removable 
slide retainers 52, and includes a downwardly-depend- 
ing lip 54 for engaging conventional mating lower hooks 
(not shown) on the load-handling implement. 
[0014] The upwardly-protruding lip 44 of the upper 
slide 40 protrudes upwardly substantially no furtherthan 
does the upwardly-protruding lip 32 of the upper slide 
guide 1 8, in keeping with the objective of minimizing the 
height of the top of the sideshifting carriage 10 for the 



reasons discussed previously. The reinforcing portion 
38 of the upper slide guide 18 preferably protrudes for- 
wardly to a location directly beneath at least a portion 
of the upwardly-protruding lip 44 so as to maximize the 

s horizontal reinforcing effect of the portion 38. However 
the portion 38 preferably does not protrude forwardly be- 
yond the lip 44 since this would diminish the load-carry- 
ing capacity of a counterbalanced lift truck by moving 
the position of the load forwardly 

10 [0015] A sideshifting motor 55 : preferably comprising 
a double-acting fluid-powered piston and cylinder as- 
sembly having a piston 56, a surrounding cylinder 58 
and a pair of piston rods 60, is bolted by means of cyl- 
inder end caps 62 preferably beneath the reinforcing 

'5 portion 38 of the slide guide 1 8 externally thereof. Pref- 
erably, the motor 55 is directly in front of a downwardly 
protruding portion 63 of the slide guide 1 8 which extends 
throughout at least a major portion of the length of the 
slide guide. Alternatively, the sideshifting motor 55 coutd 

20 be some other type of reciprocating motor, such as a 
ball screw or rack-and-pinion motor, and either fluid- 
powered or electrically-powered. Such mounting of the 
motor 55 externally of the slide guide 18 enables the 
cross section of the slide guide 18 to be optimized with 

25 respect to its strength and size characteristics, while al- 
so enabling maximum-height placement of the slide 
guide without interfering with good operator visibility. 
[0016] A pair of fluid hose fittings 64 selectively con- 
duct pressurized fluid alternatively to either side of the 

30 piston 56, thereby causing the piston to move the piston 
rods 60 either to the right or to the left in FIG. 1 . The 
ends of the piston rods 60 abut a pair of stops 66 which 
are part of corner reinforcement members 68 on the 
sideshifting frame 17. Thus movement of the piston 56 

35 either to the right or to the left in FIG. 1 transmits side- 
shifting motion to the sideshifting frame which, in turn, 
selectively shifts the load-carrying implement supported 
by the lip 44 of the sideshifting frame. 
[0017] The terms and expressions which have been 

40 employed in the foregoing specification are used therein 
as terms of description and not of limitation, and there 
is no intention, inthe use of such terms and expressions, 
of excluding equivalents of the features shown and de- 
scribed or portions thereof, it being recognized that the 

45 scope of the invention is defined and limited only by the 
claims which follow. 

Claims 

so 

1. A sideshifting carriage for vertically lifting and low- 
ering a forwardly-cxtcnding load-handling imple- 
ment and selectively shifting said implement trans- 
versely, said carriage comprising: 

55 

(a) transversely-spaced, vertically-extending 
side plates; 

(b) at least one elongate slide guide transverse- 
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ly interconnecting said side plates, said slide 
* guide having a transverse length and a trans- 
versely-extending, upwardly-protruding first lip 
with a rearwardly-facing lip surface and a for- 
wardly-facing lip surface, said slide guide fur- 5 
ther having a transversely-extending reinforc- 
ing portion protruding forwardly from beneath 
said forwardly -facing lip surface and extending 
throughout at least a major portion of said 
length of said slide guide: 10 

(c) a sideshifting frame including at least one 
* transversely-extending slide which is slidably 

supported by said rearwardly-facing lip surface 
so as to be movable transversely with respect 
to said slide guide, said slide having a trans- *5 
versely-extending. upwardly-protruding, imple- 
ment-supporting second lip thereon: 

(d) a sideshifting motor engaging said sideshift- 
ing frame so as to move said frame transversely 
with respect to said slide guide; 20 

(e) said sideshifting motor being mounted be- 
neach said reinforcing portion of said slide 
guide externally of said reinforcing portion. 

2. The sideshifting carriage of claim 1 wherein said re- 25 
inforcing portion of said slide guide and said first lip 

of said slide guide are formed monolithically and ho- 
mogeneously as a single member. 

3. The sideshifting carriage of claim 1 wherein said 30 
motor is supported by said slide guide independent- 
ly of said first lip. 

4. The sideshifting carriage of claim 1 wherein said 
motor is located directly forwardly of a downwardly- 35 
protruding portion of said slide guide which extends 
throughout at least a major portion of said length of 
said slide guide. 

5. The sideshifting carriage of claim 1 wherein said *o 
second lip protrudes upwardly substantially no fur- 
ther than does said first lip. 

6. The sideshifting carriage of claim 1 wherein said 
second lip is located forwardly of said forwardly-fac- 4 $ 
ing lip surface of said first lip, and said reinforcing 
portion of said slide guide protrudes forwardly to a 
location directly beneath at least a portion of said 
second lip. 

50 

7. The sideshifting carriage of claim 1 wherein said 
sideshifting frame further includes a pair of trans- 
versely-spaced end plates depending vertically 
from said slide, and a transversely-extending mem- 
ber interconnecting said end plates at a location be- 55 
low said slide. 

8. A sideshifting carriage for vertically lifting and low- 



ering a forwardly-extending load-handling imple- 
ment, and selectively shifting said implement trans- 
versely said carriage comprising: 

(a) transversely-spaced, vertically-extending 
side plates; 

(b) at least one elongate slide guide transverse- 
ly interconnecting said side plates, said slide 
guide having a transverse length and a trans- 
versely-extending, upwardly-protruding first lip 
with a rearwardly-facing lip surface and a for- 
wardly-facing lip surface, said slide guide fur- 
ther having a transverselyextending reinforcing 
portion protruding forwardly from beneath said 
forwardly-facing lip surface and extending 
throughout at least a major portion of said 
length of said slide guide: 

(c) a sideshifting frame including at least one 
Lransversely-exlending slide which is slidably 
supported by said rearwardly-facing lip surface 
so as to be movable transversely with respect 
to said slide guide, said slide having a trans- 
versely-extending, upwardly-protruding, imple- 
ment-supporting second lip thereon; 

(d) a sideshifting motor engaging said sideshift- 
ing frame so as to move said frame transversely 
with respect to said slide guide; 

(e) said reinforcing portion of said slide guide 
and said first lip of said slide guide being formed 
monolithically and homogeneously as a single 
member. 

9. The sideshifting carriage of claim 8 wherein said 
motor is supported by said slide guide independent- 
ly of said first lip. 

10. The sideshifting carriage of claim 8 wherein said 
motor is mounted beneath said reinforcing portion 
of said slide guide externally thereof and directly for- 
wardly of a downwardly-protruding portion of said 
slide guide which extends throughout at least a ma- 
jor portion of said length of said slide guide. 

11. The sideshifting carriage of claim 8 wherein said 
second lip protrudes upwardly substantially no fur- 
ther than does said first lip. 

12. The sideshifting carriage of claim 8 wherein said 
second lip is located forwardly of said forwardly-fac- 
ing lip surface of said first lip. and said reinforcing 
portion of said slide guide protrudes forwardly to a 
location directly beneath at least a portion of said 
second lip. 

13. The sideshifting carriage of claim 8 wherein said 
sideshifting frame further includes a pair of trans- 
versely-spaced end plates depending vertically 
from said slide, and a transversely-extending mern- 
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ber interconnecting said end plates at a location be- 
low said slide. 
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